INTRODUCTION
Organometallic compounds of rhodium and iridium that contain a (η 5 This is due to ligand-to-metal charge transfer π-d electronic transitions commonly encountered in complexes of this kind, in which the amido functionality exhibits a σ-and π-donor coordination behavior. 11 The new compounds were characterized by analytical techniques and by NMR spectroscopy (see the Experimental Section and the accompanying Supporting Information, SI).
In addition, two neutral complexes, namely 1a·Cl and 1b·Cl, and the cationic derivatives 1b + , 1c + and 1d + were further analyzed by X-ray crystallography. Members of these series were found to have similar structures. Therefore, only the molecular structures of 1b·Cl and 1b + are depicted in Figure 2 , whereas the others can be found in the SI (Figures S1 to S5). As expected, they display noticeable differences in the lengths of the two rhodiumcarbonyl group bonds (ca. 1.92 Å for Rh-CO and 2.02 Å for the Rh-carbamoyl terminus).
Corresponding C-O distances are also different (ca. 1.10 and 1.23 Å, respectively) as foreseen for essentially triple and double C-O bonds, and sp-and sp 2 -hybridized carbon atoms, respectively.
Reactivity of complexes 1 + toward H 2
Amido derivatives of (η 5 C 5 Me 5 )M fragments (M = group 8 and 9 metals), particularly those that incorporate a chelating amine-amido ligand, have a rich chemistry that permits their utilization in the activation of H 2 and other small molecules. As a matter of fact, many complexes of this type behave as bifunctional M/N amido catalysts for hydrogen transfer, heterolytic hydrogenations and even C-C bond forming reactions. 6, 11, 12, 15, 16 Contrary to the reactions of the homologous iridium cations [(η 5 -C 5 Me 5 )Ir(Ap)] + with H 2 , that under appropriate conditions yielded exclusively equilibrium mixtures of the isomeric structures I and II represented in Figure 1A , the interaction of the rhodium species 1 + with H 2 (1 bar, an excess) turned out to proceed through a seemingly more complex course, because it provided as principal reaction products the cationic Rh(I) complexes 2 + represented in Scheme 4 (see also structure III in Figure 1B It seems that decomposition is triggered by arene dissociation, as hinted by the comparatively faster decomposition of complex 2d + that contains a fluoro-substituted η 6 -arene ring. The molecular complexity of cations 2 + was unveiled by an X-ray diffraction analysis of 2b + and was subsequently confirmed by solution NMR studies. with an average Rh-C distance of 2.14 Å (comparable to the Rh-C Figure 1A . Thus, using ca. 20-60 mol% concentrations of It is important to note that as indicated in Schemes 5 and 6, the formation of complexes 2 + could be reverted. In this manner larger amounts of complexes 3 + (structure of type II in Scheme 5) were generated (see the Experimental Section) permitting their complete characterization by NMR studies. Thus, when CD 2 Cl 2 solutions of previously isolated samples of complexes 2 + were heated at 50 ºC in an NMR tube, the corresponding isomers 3 + were readily 
